*To the Editor*:

We read with interest two recent letters to the editor that describe the remarkable effects of the combination of SU5416, an inhibitor of VEGFR2 signaling, with chronic hypoxia on pulmonary circulation in adult rats ([@bib1], [@bib2]). Over time, this exposure causes marked elevations of pulmonary artery pressure, with right ventricular hypertrophy, striking hypertensive remodeling of the pulmonary arteries, and, most interestingly, obstructive intimal lesions that resemble the extreme histopathology of severe human pulmonary artery hypertension (PAH). These findings are consistent with the original description of this rodent PAH model ([@bib3]), which greatly stimulated the field because of the presence of the unique feature of obliterative vascular disease, which is generally missing from other animal models of PAH.

Interestingly, one of the letters convincingly noted the additional finding of enlarged distal airspaces in this model, which supports the concept that the combination of SU5416 with chronic hypoxia causes histologic features of emphysema in addition to PAH ([@bib1], [@bib3]). This striking association of impaired vascular structure and function with the development of emphysema supports the unique opportunities of using this model to investigate fundamental mechanisms through which paracrine vascular signals modulate airspace structure and that disruption of "angiocrine signals" could contribute to the pathobiology of emphysema. Thus, the presence of emphysema-like changes may provide unique opportunities to use the SU-hypoxia model to further understand the pathogenesis and treatment of chronic lung diseases in adults, such as emphysema and chronic obstructive pulmonary disease, as well as severe PAH.

As suggested in the letter from Bogaard and colleagues ([@bib1]), however, findings of airspace enlargement may not be consistently observed between the different reports involving the SU-hypoxia model to study PAH in adult rats. The authors question the degree of changes in lung airspace size and that such an effect may be milder than reported by Kojonazarov and colleagues ([@bib2]).

How to best reconcile these differences is uncertain; however, one clear message from published data emerges regarding the important role of the developmental timing of disrupted VEGF signaling ([@bib4]--[@bib6]). Intrauterine treatment of fetal sheep with a VEGF-specific aptamer not only causes striking pulmonary hypertension (PH) and vascular remodeling but further reduces vascular and airspace growth and causes severe neonatal PH at birth ([@bib4]). Similarly, hemodynamic pulmonary vascular stress *in utero* causes sustained PH but also inhibits angiogenesis and decreases distal airspace growth before birth ([@bib4]). Perinatal disruption of VEGF signaling also has long-lasting implications regarding the risk for emphysema in adult life. Importantly, SU5416 injection on the first day of life is sufficient to cause PH and alveolar simplification in 3-week-old rats and also leads to sustained abnormalities of lung alveolar structure that persist into adulthood (3--4 mo of age) with reduced pulmonary vascular density and increased right ventricular hypertrophy ([@bib6]) ([Figure 1](#fig1){ref-type="fig"}). These changes are linked to the critical role of developmental timing of lung vascular injury on early (infant) and late (adult) lung structure, which are independent of hypoxia.

![Effects of neonatal SU5416 treatment on lung histology in infant and adult rats. Lung histology of infant rats treated with a single dose of SU5416 on the first day of life showed alveolar simplification and decreased pulmonary arteries, which appear brown in color because of barium infusion. This pattern of reduced alveolar number and vessel density persisted into adulthood. Rats in this study were maintained in room air at Denver's altitude (5,280 ft above sea level) and not exposed to hypoxia. Scale bars, 100 μm. Reprinted by permission from Reference [@bib6].](rccm.201909-1698LE_f1){#fig1}

Thus, despite controversies on the impact of SU5416 with or without chronic hypoxia in the adult lung, strong data remain that support the concept of developmental origins of lung disease, in which early disruption of angiogenesis (by early disruption of VEGF receptor signaling or other critical pathways) not only impairs alveolar growth throughout infancy but also can extend into adult life, which likely increases susceptibility for chronic lung disease, especially with a late secondary injury such as tobacco smoke, pollution, vaping, or other insult.
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